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January 16, 1991 

Environmental Protection Agency 
Document Processing Center (T~-790) 
Room L-100 
Office of Toxic Substances 
401 "M" Street s.w. 
Washington, D.C. 20460 

Attn: Health and Safety Reporting Rule 

W.R. Groce! Co.-Conn. 
7379 Route 32 
Columbia. Molytand 210t14 

(30 '1) 531-4331 

~t ficationjReporting) 

Please find attached B(d) health and safety reports for 
mixtures processed containing toluene d iisocyanate (CAS #26471-
62-5), 4,4-Diphenylmethane diisocyanate (CAS #101-68-8) and 
1,6-Diisocyanatohexane (CAS #822-06-0). Grace is submitting ~hese 
reports for late filing since their submittal may have been subj e ct 
to the isocyanates 10-year call-in of June 1, 1987. 

We have reason to believe that some of thes e repor ts may 
have previously been submitted to EPA as attachments to PMN 
submissions. However, Grace is filing them as a precautionary 
measure to insure EPA's receipt. 

These reports are being submitted for: 

A:\Jrt91-0 13/lW 

~ttachments - ~0 

w. R. Grace & Co.-Conn. 
Washington Research Center 
7379 Route 32 
Columbia, MD 21044 

Sincerely, 
./] • I 

• · l l I 

1
/l . ' ""' 1 -·-; ~· .. ~. L -- ; 

. w. Raksis 
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EVALUATI O~ SU~MARY 

The test compounc , 10055 - 49 -1, was evaluated as being nonmutagenic at 
t ~e TK oc~ s Jf ~~ .sv mo 1se lymp homa cells when evaluated under the 
cond·t ,cns o: - ~is as3a ; . 
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SPONSOR: W.R. Gra ce & Co. 

MATERIAL: 10055-49-1 

SUBJECT: FINAL REPORT L5178Y MOUSE LYMPHOMA MUTAGENICITY ASSAY 

, 
I • OBJECTIVE 

The objective of this study was to evaluate 10055-49-1 for specific 
locus forward mutation induction i :1 the L5178Y Thymidine Kinase 
(TK) mouse lymphoma cell assay . 

2. MATERIAL S 

rn 
Litton 

A. lest Comoound 

~ il ':e ':{ eceived: Mar:h 25, 19 77 

2 . Descri1Jt ion: Very viscou~ ambe r liquid 

3. : cicatJr Ce , 1s 

The ~ i sc h er mou se lymohoma cell l i ne used i n this s ~ udy was 
de;ived ~rom LS178Y. The ce lls are heterozygous for a specific 
autosoma l I :HJtat~on at the TK locus and are bromodeoxyuriaine 
(BUdR ) sensi~i ve. Scoring for mutation was based on selecting 
cel l s that have undergone forward mutation from a TK+ / - to a 
TK- 1- gen otype by clo~ing them in soft agar with BUrlR. 

C. Me dia 

The cells were ma intained in Fischer's Mejium for Leukemi c 
Cells of Mice wi t h 10~ horse serum and sodium pyruvate. 
Cloning mEdium consisted of Fischer's medium with 20% horse 
serum, sodium pyruvate, and 0.37% agar. Selection medium was 
made from cloning medium by the addition of 5.0 mg of BUdR to 
100 ml of cloning medium. 

0. Con yo 1 Comoou.-1ds 

1. Negative ControL 

BIONETICS 

The solven t in which the test compound was dissolved was 
used as a negat ive control and is designated as solvent 
control in the data table. The actual solvent is listed 
in the Results Section. 
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2. MATERIALS (Cont~nued) 

D. ~antral Compounds 

2. Positive Controls 

Ethylmethanesulfonate (EMS), wh ' ch induces mutation by base
pair substitution, was dissolved in culture medium and 
used as a p6sitive control ior the nonactivation studies 
at a final concentration of 0.600 ~1/ml. 

Oimethvlnitrosamine (OMN), which requires metabolic biotrans
formation by microsomal enzymes, was used ~s a positive con
trol substance for the activation st udies at a final con
ce ntra ti on of 0 .300 il l/ml. 

3. EXPERI~E ~i~L DESIGN 

rn 
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! he solubil i ty , t ox ic i ty, and doses for all chemica l s were deter
mined prior to screening. Th e effect of each chemica l on the 
surviva l of t hP. indicator cells was deterrnined by exposing the 
ce l1s to a wi de range of chemical concentratior.s in complete 
grow th medi um . Toxicity was measured as loss in growth poten
:la l of the cells induced by a five-hour exposure to the chemi
ca l foll owe a by a 24- hour expression period in growth medium. 
A min im um of four doses was selected from the range of con~entra
tion by using the highest dose that showed no loss in growth 
potential as the penultimate dose and by bracketing this with 
one higher dose and at 1east two lower doses. Toxicity produced 
by cnemica1 tr ·eatment was monitored during the experiment. 

8. As says 

1. Nonactiva t ion Assa~ 

BIONETICS 

The procedure used is a modification of that reported by 
Clive and Spector (Mutation Research, 31:17-29, 1975). 
Prior to each treatment, cells were cleansed o) spontan-
eous TK-/- by gro~ling them in J medium containi11g th,Ylni
dine, hypoxanthine, methotrexate, and glycin~ (THMG). 
This medium permits the surviva l of only those cells that 
produce the enzyme thymidine kinase, and can therefore 
uti1ize thP. exogenous thymidine from the medium. The test 
compound was added to the cleansed cells in growth medium 
at the predetermined doses for five hours. The mutagenized 
cells were washed, fed, and allowed to express in growth 
medium for three days. At the end of this expression period, 
TK- / - mutants were detected by cloning the cells in the 
selection medium for ten days. Surviving cell populations 
were determined by plating diluted aliquots in nonselective 
growth medium. 



3. EXPERIMENTAL DESIGN (Continued ) 
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B. Assays 

2. Activation Assay 

The activation assay differs from the nonactivation assay in 
the following manner only. Two milliliters of the reaction 
mixture were added to 10 ml of growth medium. The desired 
number of cleansed cells was added to this mixture, and 
the flask was incubated on a rotary shaker for five 
hours. The incubation period was terminated by washing 
the cells twice with growth medium. The washed mutagenized 
cells were then allowed to express for three days and 
were cloned as indicated for the nonactivated cells. 

C. Preoarat i on .Q.!_ 9,000 ~ .9. Supernatant 

Ma l e random bred mice were killed by cranial bl ow , decapitated, 
and bled. l ne liver· was immediately dissected from the animal 
using ase Jt ic tecnnique and placed in ice-co 1d 0.25M sucrose 
buf;e red wi t h Tr i s buffer at a pH of. 7 . 4 ~ When an adequate 
numoe r of livers had been collec t ed, they were washed twice 
w ~ t r. fres h ~ u ffered sucrose and completel y homogen i zed. The 
homogena te ~a s cen trifuged for 20 minutes at 9, 000 x .9. in a 
re f r i geral. ed ce~ t ri fuge . The superna t an t from this centrifuged 
samo e ·~a s reta ~ ne d and f rozen a t: -SOC ur.til used in the acti
vation syst em. l hi s mic rosome preparation was added to a 
"core " react ion mix t ure to form the act ·iva t ion system described 
below : 

Comoone nt ----
1. 
2 . 
3 . 
4. 
5. 

TPN (sod i um sa lt) 
Isoc i tr ic acid 
T ri ~ bu f fer , pH 7.4 
MgC1 2 
Homogenate fraction equivalent to 

25 mg of wet tissue 

D. Scree~ 

Final Concentration/!!!.1.. 

6 umoles 
35 :;moles 
28 umoles 
2 umoles 

A mutation index was derived by dividing the .number of clones 
formed in the BUdR-containing selection medium by the number 
found in the same medium without BUdR. The ratio was then com
pared to that obtained from other dose levels and from positive 
and negative controls. Colonies were counted on an elec : ro Jic 
colony counter that resolves all colo'lies greate r than 200 micro11S 
i n diame te r. 

BIONETICS 
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4 RESU LTS 

r-o 

The data presented in the following table show the concentration~ 
of the test compound employed, the nu~ber of mutant clones obtained, 
the surviving populations after the expression period, and the 
calculated mutaticn frequencies. 

LD 210NETiCS 
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! .• _ !iUtl!jAliLULMOUSLLlHfUOM•L tL5ll!ilLilf.SJJL lS .II :lUll ltiWH Il l_'; , IH C: . 

A. 11111'1[ OR . C:OPf llf S! GNA II ON Of Itt[ f[ S I ( OHI"OUH!I: 10055- 49 - 1 

"· <;OL V[Nl: OMS I) 

c . It <; I 0111£: tiAY I 0, 1911 
tllllf. : CUIIUNlfiAIIUN'j 411[ r; I V£111 IN HI CP. Ut! 11 H<; lULl 1111 HI Cll Ot;IIAHS IU li l Oil HANOlllfii S INl i l'fll HILLilii£A, 

llf LA I I liE . IIHAJivt 
S U>I'lN S IO N CLONING I'EIIC£Nf HUT ANI 

S-9 llA ll Y f. Otl~ll S t;n o w 111 
( '· HU I At II VJAIIL£ HF IC J[NCY AHATIYF fllf.IJU[UCY•• 

1LS1 US SUE SQUHC( _ICLLLSL~L _ ! _1Ql5l __ Yf. ( \.IIi Ill \Ill. LL\Iti LS CLOfi[S ~~ - OL£UtH8.1lL.l !::501tltl~- JL11ll~ L-

1 2 J 
tHIUACll YAllON 

~Ol_V(NI ( UN IIIOL --- --- 5. 2 H. ) I 0. I 100.0 zu.o i'UI>.O 100.0 100.0 0.1lS9 

N!. li /1 f I Vl (.ONIIWL --- --- 5.1 I I.~ I. 0 'I I. 4 4'1.0 I 'H> . 0 95.1 08.8 0.2500 

l H'i • 600111 . /~l --- --- ~. 0 l. S 6 . I 
'"· J 

4 2 ~.0 '),. 0 ~1.1 11. i 4. ) It 14 

I£<; I Cll,.I" OUNil 
0 .08000 lll/ML --- --- ~. 4 12.6 6.0 17.5 u.o 215.0 104.~ 80.9 0, Oll<' 

0. 16000 UL/14L --- --- 6.4 I 0. 0 1.2 I oc;. 1 26.0 116.0 85.4 90.) 0. 14 11 

0. J 7. 00ll lll/ML --- --- 6.6 1. 6 9.6 I I o. 5 24.0 226.0 109.1 121.2 0.1067. 

0.1>~000 IIL/ML --- --- 7.0 11 . 6 I 0. 8 H9.1 ~ 4. 0 105.0 sf. o1 16.0 0.4190 

I. zo;ooo UL/ML --- --- 1 .II "·" 1. 6 '17.5 J2. 0 214.0 I 0 l. 9 96.1 a. 1 4'15 

At lH&UJUI 

SOL YOU CtJtHAOL HOUSE LIVER 6.1 6.~ 6.8 I 00.0 16.0 l .. J. 0 100.0 100.0 0.0~61 

Uf.GA I I VF CON!AOl HOUSE ll V[R 1.) 6.8 9.2 11?.0 ll.O 250.0 72.0 123.9 0. 12~0 

IIHH .JOOtll./Hl 140115£ lJV[R J.J ~ • I l.~ 15.6 209.0 10.0 ll. 0 l • 7 !i.5000 

1 t. Sf COMPOUNO 
0.0111100 Ul/ML .WUSE LIVER 6.0 1.6 5.2 llq.l 28.0 19~.0 55.9 49.9 0.1~~3 

0.16000 IIL/ML HOUSE liVER 6.0 10.8 II. 2 2 I J. ~ 41 .o 205 .6 59.1 161.5 0.2000 

0. 'c?OOO Ul/ML HOUSE LIVER 8.0 9 ... 6.0 I Ia. 0 48.0 252.0 12.6 123.4 0.1905 

I) .6~000 tll/Hl HOUSE LIYfH 1.2 1.Z 8.6 161.9 26.0 c? l6. 0 62.2 104.5 0.120~ 

I.ZSOOC UL/Ml HOUSE Ll VER 6.~ II. 0 8.6 7.26. I 36.0 22?.0 6~.0 145.9 0.1622 

• CRFL,IIVE SUSPENSION GROWTH~ RELATIVE CLONING £FfiCI£NCYI I 100 
•• IHUI~HI CLOHFS I VIABLE CLON[SI X 10£-4 



5. INTERPRETATION OF RESULTS AND CONCLUSIONS 
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The test compound, 10055-49-1, was evaluated for genetic activity 
in the L5178Y mouse lymphoma cell line. The genotype of this ceil 
line is TK+/- and will detect forward mutation to TK-/- cells that 
dr e resistan t to BUdR. The following results were obtained : 

A. Solubilit~: and Toxicity Results 

The test compound was soluble in DMSO at 100 1Jl/ml wt·~en warmed 
:o 37C. Serial two-fold dilutions were made of this stock 
using DMSO as the diluent. One-tenth milliliter of the diluted 
stock solutions was added to the cells in 10 ml of growth 
medium t o yield final concentrations in the range of 0.001 ul/ml 
t o 1 ul/ml. The final solutions were cloudy at 0.032 1J l/ml 
an d higher bu t no ~ recipi ta t e formed. No t oxic i ty was observed 
at t hese levels. 

B. 0 ositi ve and Neaat i ve Control Re sults 

QMS O at a conc entra t ion of 1: (equivalent to the amoun t used 
~ n the treatmen t lev els ) wa s used as the solven t control 
com pou nd . No gene tic ef f ects were attri bu t abl e t o the DMSO at 
tnis concentraticn . 

The positi ve con tro l mut agens, EM S and OM N gave pos itve 
respon ses wit hin the a ccep ~able range. 

C. Tes : Chemical Re su l t s 

Ba sed on the results of the to xi ci ty st udy, cells were exposed 
to t~~ t est compound in the concen t r3tion range of 0.075 ~ 1/ml 
t o 1. 25 1Jl / ml ~. s indicated in the data sui11T1ary table. The 
results appeared negative since none of the dose - related 
patterns associated with mutagenesis were obser ved . An elevated 
mutation frequency was associated with the 0.625 ul/ml dose in 
the nonactivation series, but can be ascr ibed to random variation 
due mainly to a low viable colony count as sociated with this 
concentration . Although the mutation frequencies of two of 
the concentrations of the activation series are nearly four times 
the solvent control value, none of the expected dose-related 
patterns were present and it was concluded that the elevated 
values did not reflect a mutagenic response, but rather that they 
were the result of a solvent control value 1/3 to 1/4 of the 
anticipate1 frequency. 

BIONETICS 
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INTERPRETATION OF RESULTS AND CONCLUSIONS (Co~ ~ inued) 

D. Cone 1 us ions 

1ne test comr.,Jund, 10055-49-l, did not meet our criteria for ..... 
induced mutagens and has been evaluated as being nonmutagenic 
at the TK locus in L5178Y mouse lymphoma cells under the 
conditions of this test. 

Submitted by: 

~~_bL 
Dav1d J . Brus1ck, Ph.D. 
Director 
Department of Genetics 

f\eviewed by : 

tM? 
Date 
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6. CRITERIA ~SEw ~ THE EVALUATION 
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Severa l criteria have been established which, if met, provide a 
basis for declaring a material genetically active in the Mouse 
Lymphoma Assay. These criteria are derived from a historical data 
base and are helpful in maintaining uniformity in evaluations from 
material to material and run to run. While these criteria are 
reasonably objective,_a certain amount of flexibility may be required 
in maKing the final ev~luation since absolute criteria may not be 
applicar 1 , all biological data. 

A compound i ~ considered mutagenic in thE: Mouse lymphoma Assay if: 

a. A dose response relationship is observed over three of the 
four dose levels employed. 

b. The minimum i ncrease at the high level of the dose respor.5e 
curve is at leas t 2.5 times greater t han the solvent control 
va l ue. 

c . r · e sol ven t control data are withir. the normal range of the 
spontaneous background for the TK locus . 

~ 11 eva ~ at i ons of mutagenic activity are based on the concurrent 
solvent centro va l ue r~n with the exoeriment in question. Positive 
con t ro i val ues are not used as reference points, but are included 
t o ensur ~ t e curren t cel l population respJnds to direct and 
oromutrg cns under t~e appropriate treatment conditions. 

Occasiona l ly, a single point within a concentration range will show 
an increase 2.5 times greater than the spontaneous background. If 
the increase is at the hi gh dose, is reproducible, and if an additional 
higher dose leve l is not feasible because of toxicity, the chemical 
can be conside(ed mutagenic. If the increase is internal within the 
dose range and is not reproducible, the increase will normally be 
considered aberrant. If the internal increase is reproducible, 
several duses clustered ~round the positive concentration will be 
er.am ·;ned to eitht!r confirm or reject the reliability of the effect. 

As the data base on the assay increases, the evaluation criteria 
can be expected to become more firmly established. 

BIONET1CS 
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